Three-wavelength murine photoplethysmography for estimation of vascular gold nanorod concentration.
Nanoparticle-assisted photo-thermal (NAPT) ablation has become a new and attractive modality for the treatment of cancerous tumors. This therapy exploits the passive accumulation of intravenously delivered optically resonant metal nanoparticles into tumors, however, the circulating bioavailability of these particles is often unknown. We present a non-invasive optical device capable of monitoring the circulation of optically resonant gold nanorods. The device, referred to as a pulse photometer, uses the technique of multi-wavelength photoplethysmography. We simultaneously report the circulation of gold nanorods and oximetry for six hours post-injection in mice with no anesthesia and remove the probe when not collecting data. The instrument shows good agreement (R(2) = 0.903, n = 30) with ex vivo spectrophotometric analysis of blood samples. The real-time feedback provided has a strong potential for reducing variability and thus improving the efficacy of similar clinical therapies.